Mitochondria have a central importance since they are the organelles that contain the electron transport chain and its associated molecular machinery, which synthesizes adenosine triphosphate (ATP), the key molecule that provides energy to drive chemical reactions within all eukaryotic cells. Mitochondria have other key functions too, such as heme synthesis and lipid metabolism. They are highly dynamic organelles that change their shape between discrete structures and large interconnected networks by selective fission and fusion of their membranes. The resulting fused networks can permeate through an entire cell, but their advantages, relative to isolated discrete organelles, are not fully understood. It has been suggested that networks might: (i) decrease mitochondrial degradation, (ii) dampen biochemical fluctuations, (iii) provide a mechanism for quality control and selective mitophagy, (iv) enable diffusion of proteins, and (v) transmit calcium signals and mitochondrial membrane depolarization throughout the cell [1, 2] . Although mitochondrial networks are highly dynamic, useful structural information can be obtained from electron microscopy by studying their organization at a given time point.
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We have used a Sigma VP (Zeiss Inc.) scanning electron microscope (SEM), equipped with a 3View (Gatan Inc.) serial block face (SBF) system [3] , to quantify the connectivity of mitochondrial networks in entire insulin-secreting β-cells of mouse pancreatic islets of Langerhans. Previous work has suggested that alterations in mitochondrial fission and fusion might play a role in nutrientinduced β-cell apoptosis with possible involvement in the pathophysiology of Type 2 diabetes [4] .
In our previous SBF-SEM studies [5, 6] , manual segmentation of mitochondria in a single β-cell took about one week for a single operator, which precludes analysis of multiple cells within a reasonable time. We have explored a faster and more practicable approach for segmenting mitochondria by making use of tools within the Amira visualization software package (FEI Inc.) to partially automate the segmentation process, so that an entire cell could be analyzed in approximately two hours. This procedure included: 4×4 binning of each block face image, thresholding the intensity within the more heavily stained mitochondrial regions (Fig. 1A) , and erasing manually remaining islands of intensity. Results of the semi-automated segmentation (Fig.  1B) were compared with fully manual segmentation, which showed that the total mitochondrial volumes differed by 2%, whereas the number of networks differed by 18% (76 for manual, and 63 for semi-automated segmentation in the analyzed cell). Using this approach we were able to analyze quantitatively mitochondrial networks in individual pancreatic β-cells in terms of the total mitochondrial volume, average volume per network, total network length, and average network length ( Fig. 2A) . Analysis of 7 β-cells gave the distribution of network volumes as a function of network length in Fig. 2B . This revealed that one-third of the mitochondrial volume was contained in networks of length < 2.6 µm, one-third in networks of length between 2.6 µm and 10.4 µm, and one-third in highly fused networks of length between 10.4 µm and 60 µm.
In conclusion, SBF-SEM provides quantitative data on the organization of mitochondrial networks, which makes it possible to test computational models of mitochondrial fusion and fission [7] . 
